TITLE 

COORDINATE DETECTING METHOD AND SYSTEM FOR 

TOUCH PANEL 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a coordinate detecting method and 
system, more particularly, to a coordinate detecting method and system for 
a touch panel * 

2. Description of the Related Art 

The conventional coordinate detecting methods for the touch panels 
include a touching matrix coordinate detecting method, a non-touching 
electrical field type or capacitive type coordinate detecting method and 
divided voltage type coordinate detecting method. 

The touching matrix coordinate detecting method utilizes a controller 
having a plurality of I/O ports to form a plurality of X-axis and Y-axis 
scanning wires. The controller sends signals to the X-axis scanning wires, 
and reads signals from the Y-axis scanning wires so that a coordinate 
position touched by the user can be obtained. Because the method utilizes 
the I/O ports of the controller and the number of the I/O ports is limited, the 
number of the X-axis and Y-axis scanning wires cannot be increased and 
the resolution of the touch panel used in the method cannot be improved. 

The non-touching electrical field type coordinate detecting method 
utilizes a controller having a plurality of I/O ports to form a plurality of X- 
axis and Y-axis scanning wires. A sensor pen is used to read detection 
signals and the coordinate position of the sensor pen can be calculated. In 
the method, the I/O ports of the controller are converted to X-axis and Y- 
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axis scanning wires one after another, or one I/O port is converted to 
multiple X-axis (or Y-axis) scanning wires. For calculating the position of 
the pen, the controller must send signals (from level Low to level High) to 
I/O port according to clockwise and counter-clockwise directions 
5 respectively so as to precisely calculate the coordinate position. 

In the method, the number of the I/O ports can be reduced by the one 
to multiple converting method. However, the signals must be sent 
according to clockwise and counter-clockwise directions respectively, then 
the sensor pen reads detection signals for those two signals. These two 

10 detection signals are in the form of voltage gradient, and compared each 
other in order to calculate the coordinate position. Although the voltage 
gradient is linear in theory, the voltage gradient is nonlinear in practice. A 
software program is needed to compensate the nonlinear portion of the 
voltage gradient. Therefore, the method for calculating the coordinate 

15 position is complex. 

The divided voltage type coordinate detecting method utilizes a 
controller having a plurality of I/O ports to form a plurality of X-axis and 
Y-axis scanning wires. Each X-axis (or Y-axis) scanning wire is connected 
to a main line formed by the I/O ports. A divided voltage circuit is formed 

20 by utilizing the resistance of the main line. Using the method, the number 
of the X-axis and Y-axis scanning wires is not limited to the number of I/O 
ports. However, when the controller is powered on, the controller must 
calibrate the system to reduce the circumference and material interference 
in the main line. Similarly, the controller must send signals (from level 

25 Low to level High) to I/O port according to clockwise and counter- 
clockwise direction respectively so as to precisely calculate the coordinate 
position. 

In the divided voltage type coordinate detecting method, the few I/O 
ports are used to form the main line, and the main line is divided into the X- 
30 axis and Y-axis scanning wires. However, to overcome the unstable 
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characteristic of the resistance material and the difference in electrical field 
intensity between the branched nodes, the calculation method is very 
complex to obtain the coordinate position of the pen, The complexity of 
software for the divided voltage type coordinate detecting method is higher 
3 than that of the non-touching electrical field type coordinate detecting 
method. 

In the above conventional method, the number of the I/O ports is in 
reverse proportion to the complexity for calculating the coordinate position 
of the sensor pen, That is, the more I/O ports the controller has, the simpler 
10 the calculation method is. The fewer I/O ports the controller has, the more 
complex the calculation method is. 

Therefore, it is necessary to provide an innovative and progressive 
coordinate detecting method in order to solve the above problem, 

SUMMARY OF THE INVENTION 

15 One objective of the present invention is to provide a coordinate 

detecting method for a touch panel. The coordinate detecting method 
comprises the steps of: (a) converting a plurality of X-axis I/O ports and a 
plurality of Y-axis I/O ports respectively to form a plurality of X-axis 
scanning wires and a plurality of Y-axis canning wires of the touch panel 

20 by orthogonal method; (b) transmitting polling signals to the X-axis I/O 
ports in sequence, then polling signals transmitted to the X-axis scanning 
wires; (c) storing a plurality of X-axis detection signals from a sensor 
touching on the touch panel according to the polling signals; (d) 
determining a largest X-axis detection signal and a second largest X-axis 

25 detection signal, then determining an X coordinate position of the sensor on 
the touch panel; (e) transmitting polling signals to the Y-axis I/O ports in 
sequence, then polling signals transmitted to the Y-axis scanning wires; (f) 
storing a plurality of Y-axis detection signals from the sensor touching on 
the touch panel according to the polling signals;- and (g) determining a 
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largest Y-axis detection signal and a second largest Y-axis detection signal, 
then determining a Y coordinate position of the sensor on the touch panel. 

According to the coordinate detecting method of the invention, the 
X-axis and Y-axis I/O ports are converted to X-axis and Y-axis scanning 

5 wires respectively by orthogonal method. The number of the I/O ports can 
be reduced, and the resolution of the touch panel can be improved. For the 
calculation method, the invention utilizes simple comparing method to 
obtain the largest detection signal and the second largest detection signal so 
as to calculate the coordinate position of the pen touching the touch panel. 

10 Therefore, the coordinate detecting method of the invention is very simple 
and rapid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a flow chart of a coordinate detecting method for a 
touch panel, according to the invention. 

is Fig. 2 illustrates that X-axis I/O ports are converted to X-axis 

scanning wires, according to an embodiment of the invention. 

Fig. 3 illustrates polling signals transmitted to X-axis I/O ports, 
according to the embodiment of the invention. 

Fig. 4 illustrates polling signals transmitted to X-axis scanning wires, 
20 according to the embodiment of the invention- 
Fig, 5 shows a block diagram of a coordinate detecting system for a 
touch panel, according to the invention- 

Fig. 6 shows a simplified diagram of a pen, according to the 
invention. 

25 DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1, in step 1 1, a plurality of X-axis I/O ports and a 
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plurality of Y-axis I/O ports are converted respectively to form a plurality 
of X-axis scanning wires and a plurality of Y-axis canning wires of the 
touch panel by orthogonal method. Referring to Fig. 2, five X-axis I/O 
ports 1/0(1), 1/0(2), 1/0(3), 1/0(4) and 1/0(5) are converted to eleven X- 
5 axis scanning wires (XI to XI 1). 1/0(1) is connected to X2 and X6 
scanning wires. 1/0(2) is connected to X3 and XI 0 scanning wires. 1/0(3) 
is connected to X4 and X7 scanning wires, 1/0(4) is connected to X5 and 
X9 scanning wires. 1/0(5) is connected to XI, X8 and XI 1 scanning wires. 

In the above converted method, the number of the I/O ports is lower 
10 than that of the scanning wires, and the arrangement of the scanning wires 
must obey the orthogonal method. That is, a scanning interval between two 
. scanning wires is correlative to the unique I/O ports. For example, a 
scanning interval between XI and X2 scanning wires is correlative to the 
unique I/O ports 1/0(5) and 1/0(1), There is no other scanning interval 
15 correlative to the unique I/O ports 1/0(5) and 1/0(1). This method is Group 
Arranged I/O technology. 

According to the Group Arranged I/O technology, the number of X- 
axis I/O ports is N, and N is an odd number. The maximum number of the 
X-axis scanning wires is C(N,2)+1, and the maximum number of the 

20 scanning interval is C(N,2). If N is an even number, the maximum number 
of the X-axis scanning wires is C(N,2)-N/2+2, and the maximum number of 
the scanning interval is C(N,2)-N/2+_L For example, if N = 5, the 
maximum number of the X-axis scanning wires is C(5,2)+l=ll, as shown 
in Fig. 2. If N * 6, the maximum number of the X-axis scanning wires is 

25 C(6,2)-6/3+2=14. 

In step 12, polling signals are transmitted to the X-axis I/O ports in 
sequence, and polling signals are transmitted to the X-axis scanning wires. 
Referring to Fig. 3 and Fig. 4, a square wave (polling signal) is transmitted 
to 1/0(1) to 1/0(5) in sequence, and the X-axis scanning wires have 
30 corresponding square wave, In other words, because 1/0(1) is connected to 
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X2 and X6 scanning wires, the X2 and X6 scanning wires have the square 
wave when 1/0(1) receives square wave. 

In step 13, according to the polling signals, a plurality of X-axis 
detection signals are stored. The X-axis detection signals come from a 
5 sensor pen touching on the touch panel. That is, when an I/O port sends 
out the polling signal, the sensor pen detects an X-axis detection signal. In 
the above embodiment, there are five X-axis I/O ports, and the polling 
signals are transmitted to the I/O ports in sequence, Therefore, the sensor 
pen will detect five X-axis detection signals corresponding to the polling 
10 signals. 

In step 14, a largest X-axis detection signal and a second largest X- 
axis detection signal are determined by compared method so as to calculate 
the X coordinate position of the sensor pen touching the touch panel. An 
embodiment is described as below, if the sensor pen touches the coordinate 

15 position between the X8 and X9 scanning wires, and the coordinate 
position is near to the X9 scanning wires. When 1/0(4) sends out the 
polling signal, the sensor pen detects a largest X-axis detection signal. 
When 1/0(5) sends out the polling signal, the sensor pen detects a second 
largest X-axis detection signal. The reason is that the X8 scanning wire is 

20 connected to 1/0(5) and the X9 scanning wire is connected to 1/0(4). 
Therefore, according to the relation between X-axis I/O ports and X-axis 
scanning wires, and the polling signals, and the largest X-axis scanning 
wire and the second largest X-axis scanning wire from the sensor pen, the 
coordinate position of the sensor pen can be calculated at the coordinate 

25 position between X8 scanning wire and X9 scanning wire, and the 
coordinate position is near to X9 scanning wire. 

Therefore, according to the above method of the invention, the X 
coordinate position of the sensor pen can be calculated easily and rapidly. 
The number of the I/O ports can be reduced, and the resolution of the touch 
30 panel can be improved. 
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The method for calculating Y coordinate position of the sensor pen is 
the same as that for calculating X coordinate position of the sensor pen. In 
step 15, the polling signals are transmitted to Y-axis I/O ports, and are 
transmitted to the Y-axis scanning wires. As shown in step 16, according 

5 to the polling signals, a plurality of Y-axis detection signals are stored. As 
shown in step 17, a largest Y-axis detection signal and a second largest Y- 
axis detection signal are determined by compared method so as to calculate 
the Y coordinate position of the sensor pen touching on the touch panel. 
Therefore, according to the above method of the invention, the Y 

10 coordinate position of the sensor pen can be calculated easily and rapidly. 
The X coordinate position and Y coordinate position of the sensor pen can 
be obtained by the above method. 

According to the coordinate detecting method of the invention, the 
X-axis and Y-axis I/O ports are converted to X-axis and Y-axis scanning 

is wires respectively by orthogonal method. The number of the I/O ports can 
be reduced, and the resolution of the touch panel can be improved. For the 
calculation method, the invention utilizes simple determination method to 
obtain the largest detection signal and the second largest detection signal so 
as to calculate the coordinate position of the sensor pen touching on the 

20 touch panel. Therefore, the coordinate detecting method of the invention is 
very simple and rapid, The coordinate detecting method of the invention 
has both merit of reducing the number of I/O ports and merit of simple 
calculation method. 

Referring Fig. 5, it shows a coordinate detecting method 50 for a 
25 touch panel, according to the invention. The coordinate detecting method 
50 comprises a converting means 51, a control means 52, a sensor pen 53, a 
database 54 and an arithmetic means 55. The converting means 51 utilizes 
the orthogonal method to convert a plurality of X-axis I/O ports and a 
plurality of Y-axis I/O ports respectively to form a plurality of X-axis 
30 scanning wires (XI to Xn) and a plurality of Y-axis canning wires (Yl to 
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Ym) of the touch panel. Referring to Fig. 2, it shows that five X-axis I/O 
ports 1/0(1) to 1/0(5) are converted to eleven X-axis scanning wires (XI to 
XI 1). The X-axis scanning wires and Y-axis scanning wires are formed as 
the coordinate of the touch panel. 

5 The control means 52 is used to transmit polling signals to the X-axis 

I/O ports and the Y-axis I/O ports in sequence, and the X-axis scanning 
wires and the Y-axis scanning wires receive the responding polling signals. 
Referring to Fig. 3 and Fig. 4, they show that a square wave (polling signal) 
is transmitted to 1/0(1) to 1/0(5) in sequence, and the X-axis scanning 

10 wires receive corresponding square wave. 

The sensor pen 53 is used for detecting a plurality of X-axis 
detection signals and a plurality of Y-axis detection signals according to the 
polling signals. Referring to Fig. 6, the sensor pen 53 comprises an antenna 
53 1 and a demodulation circuit 532, a printed circuit board 533, a shielding 

15 housing 534 and a cable 535. A line on the printed circuit board 533 is 
taken as the antenna, and the antenna 531 is used for detecting the X-axis 
detection signals and the Y-axis detection signals, according to the polling 
signals. The X-axis detection signals and the Y-axis detection signals are 
transmitted to the demodulation circuit 532, and the demodulation circuit 

20 demodulates the X-axis detection signals and the Y-axis detection signals. 
Then, the demodulated X-axis detection signals and Y-axis detection 
signals are transmitted to the database 54 by the cable 535. The shielding 
housing 534 covers the demodulation circuit 532 to isolate the external 
noise. The shielding housing 535 is preferred to be in a circle form so as to 

25 facilitate the user holding the sensor. 

The database 54 is used to store the X-axis detection signals and the 
Y-axis detection signals from the sensor pen 53. According to the 
embodiment shown in Fig. 3, there are five X-axis I/O ports, and the 
polling signals are transmitted to the I/O ports in sequence. The sensor pen 
30 53 will detect five X-axis detection signals according to the polling signals, 
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and the five X-axis detection signals are stored in the database 54. 

The arithmetic means 55 is used to determine a largest X-axis 
detection signal and a second largest X-axis detection signal among the X- 
axis detection signals stored in the database 54, and a largest Y-axis 
5 detection signal and a second largest Y-axis detection signal among the Y- 
axis detection signals stored in the database 54. Then, according to the 
relation between I/O ports and scanning wires and the polling signals, an X 
, coordinate position and a Y coordinate position of the sensor pen on the 
touch panel can be obtained. 

10 While an embodiment of the present invention has been illustrated 

and described, various modifications and improvements can be made by 
those skilled in the art. The embodiment of the present invention is 
therefore described in an illustrative but not restrictive sense. It is intended 
that the present invention may not be limited to the particular forms as 

15 illustrated, and that all modifications which maintain the spirit and scope of 
the present invention are within the scope as defined in the appended 
claims. 
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